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We, Allis-Chalmeks MAisrurAcauRiNG 
Company, a Corporation organised uuder 
the laws of the State of Delaware, United 
States of America, of City of Milwaukee, 
State of Wisconsin, United States of 
>-<America (Assignees of Stehi^ing Beck- 
with;, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which 
10 it is to be performed, to be particularly 
described in and by the following state- 
ment : — - 

This invention relates to totally 
enclosed dynamoelectric machines and 
16 particularly to an improved ventilation 
arrangement thereof. 

The present invention provides a 
totally enclosed dynamoelectric machine 
comprising a gas tight housing enclosing 
a stater and a rotor and containing a 
ventilating gas, said rotor including a 
rotatable shaft having a fan mounted 
thereon, said fan comi^rising a first blad- 
ing and a second blading mounted radi- 
25 ally of said first blading, said bladings 
being o^jpositely directed to force said 
gas in opposite directions tlmough said 
fan for -circulating said gas through said 
housing, and means directing said gas 
80 from said first blading^ to both ends of 
said rotor, thence radially through said 
stator and axially through said housing 
to said second blading and back to said 
first blading, whereby said two Bladings 
(•operate in circulating- i>aid gas in said 
machine. 

The present invention further provides 
a totallj'- enclosed dynamoelectric machine 
comprising a gas tight housing enclosing 
40 a stator and a rotor und containing a 
ventilating gas, a fan mounted on said 
rotor and comprising a first blading and 
i\ second binding mounted on said first 
blading, said blading being oppositely 
directed to force said gas in oj^posite 
directions through said fan for circulat- 
ing said gas through housing, a cooler 
disposed at one end of said housing, and 
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means directing said gas from one of said 
bladings into both ends of said stator, 
radially through said stator, axially 
through said housing, through said 
second' blading, through said cooler and 
through said tirst blading, whereby said 
two bladings cooperate in circulating said 
gas in said machine. 

When hydrogen is used as the cooling 
medium, the machine must be totally 
enclosed in a gas tight housing in order 
to prevent escape of the gas or its con- 
tamination by air. Auxiliary devices such 
as a direct connected exciter and a cur- 
rent collecting device associated with the 
shaft of the machine are advantageously 
enclosed within the main casing to avoid 
use of complicated and expensive sealing 
devices to prevent leakage of the cooling 
gas from the housing along the shaft as 
would be the case when the shaft extends 
through the main housing. 

The exciter^ is preferably enclosed 
within the main casing, and a separate 
housing is provided within the casing to 
enclose the exciter and the current col- 
lector for the dynamoelectric machine so 
that the exciter can be serviced without 
exhausting hydrogen ventilating gas 
from the main housing enclosing the 
dynamoelectric machine. 

Economical design of the totally 80 
enclosed dynamoelectric machine is 
obtained if coolers for the ventilating 
gas are disposed at one end of the casing, 
a single fan is employed for circulating 
the ventilating gas to both ends oi- the 
casing for cooling the dynamoelectric 
machine and its auxiliary devices, and 
ducts are employed for directing the 
ventilating gas to both ends of the 
macliine and returning it to the coolers. 

It is an object of this invention to pro- 
vide an improved ventilation system for 
a totally enclosed dj'-namoelectric machine 
and devices associated therewith enclosed 
in the same housing. 

Another object of'the pre^sent invention 



56 



«0 



65 



70 



75 



85 



90 



2 



r;<s.i,07i 



is to provide aix improved totally enclosed 
dynamo electric macliine in wliicli the 
auxiliary devices associated therewith axe 
enclosed in the same housing" and are f ur- 
5 ther enclosed in gas tight relation there- 
with when the machine is shut down. 

Another object of the invention is to 
provide a totally enclosed dynamo electric 
machine with a single fan for circulating 
10 a ventilating medium through both ends 
of the machine enclosure. 

Another object of the invention is to 
provide a gas tight casing for a dynamo- 
electric machine and a direct connected 
15 exciter and an end cover for an auxiliary 
housing enclosing the exciter to provide 
access thereto vs^hile maintaining the 
^y^^^iolectrio machine totally enclosed. 
. Objects and advantages of the present 
^0 invention other than those above set forth 
will be apparent from the following des- 
cription when read in Qpnnection with 

the accompanying drawings, in which: 

Fig. 1 is a sectional elevation of a 
25 hydrogen cooled totally enclosed syn- 
chronous condenser embodying the pre- 
sent invention ; 

Fig. 2 is a partial horizontal section 
taken along the line II— II of the 
30 machine shown in Eig. 1 ; 

Fig. 3 is a cross sectional viev^^ taken 
along the line III— III of Fig. 1 ; and 

Fig. 4 is a fragmentary perspective 
view of the stator housing of the machine 
35 of Fig. 1, 

Referring to the drawing, the totally 
enclosed synchronous condenser unit 
shown comprises a dynamo electric 
machine and auxiliary equipment there- 
40 for comprising current collector means 5, 
a direct connected exciter 6, coolers 7 of a 
suitable known type and a fan 8. The 
dynamoelectric machine and auxiliary 
equipment are all enclosed in a sectional 
45 type gas tight cylindrical casing or main 
housing, fillable with any suitable venti- 
lating gas such as hydrogen circulated by 
the fan 8. The main housing comprises a 
central section 9 containing the dynamo- 
50 electric luacliiue, an end section 10 con- 
taining the auxiliary equipment including 
the exciter, a section 11 between sections 
10 and 9, containing' the fan 8 and a front 
pedestal bearing 15, and a rear end sec- 
55 tion 12 which contains pedestal type bear- 
ing 14. Doors 16, 17 in the housing adja- 
cent the bearings permit access thereto, 
and I-beams 18, 19, horizontally mounted 
in the housing above the bearings provide 
60 means for hoisting the bearing caps off 
the bearing bases and for removing the 
caps through the doors when so desired 
for maintenance or repair of the bearings. 
The rotor member or field 21 of the 
65 macliiue having a sliaft 22 is supported 



?^r. 1 1^. 1-5 and extends 

through the center section 9 of the main 
housing. The center section supports J 
conventional laminated stator core 23 
having radial ventilating passages 24 and 7 
coI'^'S"^.? ""^"^/'^ sfots of the 

arm-iturr?"?^ *f form the stationary 
armature of the dynamoelectric machine. 
ii;«,-r'"^ mounted within a frame com- 
prising annular front and rear end plates 7 
9q' !>• u ^^^«lar intermediate plates 
29 which are spaced asially alonS the 
center section and are secured thereto by 
welding. Longitudinal bars or runners 
seinrin.' anT .P*^*^? ^^'S 

.^Tr^SaVoTnW 

rearpht?2?^ ^Jfte/lz, 29? buf nit' n 
reai piate 28, with the open ngs of each 
plate aligned with those of the next to f 
provide a channel 32 for directing ventt 
latin^ gas, exhausted from tJie radial 
frwi'i'^f ^^'V ^4 of the stator core 
forward along the housing. A stenoed 

tront and center sections 9, 11 of the miin 

to°?K-;d""h^^^*^°^" ^^^^^^ end pUe 28 
ever """"''^^ ^f'^*^^^ 10. How-- 

the ' 7 i-'^ ^ ''^ outer side of 

t n^, % ^ disposed in the housing por- 91 
tion 10 to connect the coolers with channel 
32 formed between the stator core and the 
ro!,? f f directing the ventilatfn. gas 
trom the core to the coolers. The shSl 3-3 

"^o^Ji^X-! ^Sviblf pte S To? 

alAf ih^p&te/ ^'r ^1 ^Q^"*^"^ i^--f ^ 
stator o^rfpo^'!'^.^^^ 
between each row of trape.oidal openh^g 
in., \on,r''l °f each tube 35 opeSs 
to th.^l u of structnre 36 attached 

cacii tube 35 is fastened to plate 28 The 
tubes thus provide a path separated from 
the channel 32 and are used 'for directing 
a part of the ventilating gas from the 
space withm shell 33 to the^ear Tction 11£ 
eJteif mam Housing where the gas then 
uitei. axially into the dynamoelectric 

nvt^ilf • ^fas thus enters the 

machine axially from both ends. 

hoSmf^ 7lf x,^"*''?' ^^''^t extends 120 

bejond the front bearing 15 into an 
auxiliaij^r or exciter housing. 34 mounted 
within the housing portion 10. Housin- 
portion 10 is provided with a cover 37 for 
acce.ss to the exciter. Current collector 126 
means eomprising slip rings 5 for the 
dynamoelectrTc machine are mounted on 
the end of the shaft to cooperate with 
brush nggmg (not shown) supported on 
tile exciter housing. An exciter armature 180 



681 



is mounted on the sliaf t between the slip 
rings 5 and the front bearing 15 to co- 
operate with an exciter field supported in 
the exciter housing. The commutator end 
6 of the exciter and its associated brush 
rigging (not shown) are adjacent the slip 
rings 5. The exciter armature is remov- 
ably mounted on shaft 22 so that it may 
be removed for repairs when cover 37 has 
10 been removed. 

Means for cooling the ventilating gas 
comi:)rise the pair of coolers 7 disposed 
about the exciter housing transversely io 
the axis thereof. The coolers 7 are open 

16 on their radially outer and inner sides 
which form planes parallel to the axis of 
the machine, such that ventilating gas 
flows from channel 32 transversely- 
through the coolers into the space 30 con- 

20 fined between the coolers, the exciter 
housing 34 and shell 33. An annular 
plate 54 forms the steps of shell 33 to close 
the front sides of the coolers, thereby 
extending channel 32 for directing the 

25 ventilating* gas into coolers 7. The rotary 
type fan 8 is mounted on the rotor shaft 
between the front bearing and the exciter 
for circulating the ventilating gas with- 
in the main housing and within the 

30 auxiliary housing 34 enclosino- the 
exciter and current collector means. 

The fan 8 is of large diameter and com- 
prises a pair of spaced disk like members 
39, 40, attached to a hub mounted on the 

tS5 shaft 22 and to a ring 41 which supports 
a first blading 42 for drawing ventilating 
gas from the coolers and forcing it to 
circulate in the housing. A second! ring 43 
disposed and secured about the periphery 

40 of the blading, aligns with the shell 33 in 
a gap thereof with close clearance to 
effectively make the shell of channel well 
c^ontinuous through the fan, A second 
blading 44 is secured to outer ring 43. 
45 This second blading extends into the 
channel 32 and is disposed to move ven- 
tilating gas through the fan 8 in a direc- 
tion opposite to the direction of movement 
of ventilating ga« through the first blad- 

50 ing. Fan disks 39, 40 have ports 45, 46, 
respectively to admit ventilating gas from 
the inain housing to the auxiliary hous- 
ing' 34, which is partly formed by the 
inner portion of disk 39! 

55 The auxiliary housing mav be closed 
to the main housing, when the machine is 
at a standstill, through any suitable 
known seals 47, 48. Each of these seals 
may consist of a flat annular resilient 

60 tube inserted in an annular gap between 
tile auxiliary housing and an, adjacent 
structure. Each tube may be inflated to 
close the gap in which it is inserted. Disk 
39 of the fan has a flange 50 which co- 

05 ,');)07'ntes with n seal 47, and shell 33 is 
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provided with a flange which cooperates 
with seal 4S, 

A filter 49 is provided for the ventilat- 
ing gas exhausted from the auxiliary 
housing while the machine is running 70 
and flowing- through the gap provided at 
seal 48 into the space 30 and back to fan 
bladmo. 42. A baflle 51 extending from the 
rear side of the cooler cooperates with an 
annular shoulder on fan disk 39 adjacent 7i 
port 45 so that ventilating gas flowing 
from coolers 7 to fan blading 42 is separ- 
ated from gas flowing into the auxiliary 
housing, 

Vrhen the synchronous condenser unit 80 
is to be operated, the tubes of seals 47, 
48 are collapsed. Fan 8 circulates the 
ventilating gas in two paths through the 
dynamoelectric machine and its exciter 
respectively. The first .set of blading 42 85 
draws ventilating gas from the coolers 7 
and forces it about front bearing 15 
toward the front of the synchronous 
dynamoelectric niachine where a portion 
of the gas axially enters the air gap and 90 
the interpolar spaces of the rotating field 
meniber from the front thereof. Another 
portion of the gas enters the ducts 35 and 
flows to the rear of the machine, over and 
about the rear bearing 14, and axially 95 
enters the air gap and the interpolax 
spaces of the rotatinj^ field member from 
the rear thereof. The two portions of the 
gas mingle and flow radially outward 
through the radial ventilating passages 100 
24 of the stator core, and into the chan- 
nel 32. Ventilating* gai^ flowing axially 
into the rotating field member from both 
ends thereof is further aided bv the rotor 
fans o5, 56 provided at the ends of the 105 
rotating field. 

The second set of blading 44 supple- 
nieuts the action of the first set of blad- 
ing 42 in exhausting gas from the stator 
core, forcing it through coolers 7 for re- 110 
circulation through the housing. The fan 
bladings 42 and 44 operate in series in 
the gas flow circuit including the stator 
core. 

The ventilating gas is under a head of 115 
pressure, due to fan 8, so that a portion of 
the gas enters the auxiliary housing 34 
through ports 46, 45 in fan 8 and the gap 
provided at seal 47. The gas encircles 
about the exciter armature and field 120 
members, over the exciter commutator 
and about slip rings o, thence through 
filter 49 and the gap provided at seal 48, 
and through ai>ertures 52 in a ring 53 sur- 
rounding the exciter housing, into space 125 
30. In this space the gas from the auxi- 
liary housing 34 mixes with gas circulat- 
ing in the main housing which has passed 
through coolers 7. Any dust particles car- 
ried away by the ventilating gas from the 130 
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exciter commutator or current collector 
moans are filtered out of the g-ag before it 
mixes with the gas from coolerg 7. 

Although but one embodiment of the 
O present invention has been shown and 
described, it will be understood that 
changes and modifications may be made 
therein without departing from the spirit 
of the invention or the scope of the 
10 appended claims. 

What we claim is: — • 
1. A totallY enclosed dynamoelectric 
machine comprising* a gas tight housing 
enclosing a stator and a rotor containing 
15 a ventilating gas, said rotor including a 
rotatable shaft having a fan mounted 
thereon, said fan comprisin^r' a first blad- 
ing and a second blading mounted radi- 
ally of said first blading, said bladings 
20 being oppositely directed to force said 
gas in opposite directions through said fan 
for circulating said gas through said bous- 
ing, and means directino> said gas from 
said first blading to both ends of said 
25 rotor, thence radially through said stator 
and axially through said housing to said 
second blading and back to said first 
blading, whereby said two bladings co- 
operate in circulating said gas in said 
30 machine, 

2. A machine according to claim 1, hav- 
ing a front bearing and rear bearing su])- 
porting the front and rear ends of said 
shaft, said shaft extending in front of a 

36 front bearing therefor, said fan being 
mounted on said front end of the shaft end 
adjacent to said front bearing for circu- 
lating gas through said machine. 

3. A machine according to claim 1, 
40 having a cooler disposed adjacent said 

fan, said gas tight housing having longi- 
tudinal channels connecting radial venti- 
lating passages in the stator with said 
cooler through said fan, said first blading 
45 drawing oas from said cooler and forcing 
it into both ends of said machine and 
through said radial ventilating i)^ssages, 
said second blading exhausting said gas 
from said radial passages into said chan- 
50 nel and through said second blading back 
to said cooler. 

4. A machine according to claim 1 or 
2, having current collecting means and a 
direct connected exciter having an arma- 

56 ture mounted on the front end of the 
shaft, said fan being mounted on said 
shaft end between said bearing and said 
exciter for circulating said gas in said 
machine, and said gas tignt housing 
60 enclosing said exciter and said current 
collector means. 

5, A machine according to claims 1, 3 
and 4 wherein the cooler is disposed in 
said housing adjacent said exciter and 

65 said fan, and having an auxiliary gas 



tight housing, within the first or' main 
lioubiuf,- for enclosing «aid exciter and 
said current collecting means. 

6. A machine according to claim 5, hav- 
mg seal means operable to open said 7C 
auxiliary housing to said maiu housino. 
wlien said machine is to be operated, 
means for directing said gas from said 
tan axuilly into said rotor from both ends 
thereof comprisino« a longitudinal duct 7{ 
disposed between said stator and said 
main housing and extending between ends 
ot said stator, channel means formed 
adjacent said duct and between said stator 
and said mam housing to connect with 80 
said radial ventilating passages and said 
cooler for exhausting said gas from said 
passages and directing it to said cooler 
means directing gas from said main hous- 
mc>^ to said auxiliary housing enclosure 85 
ami back to said main housing, gaid first 
blading drawing ^>-as from said cooler and 
lorcino' it into said main housinp" where 
It is directed in one path includmg said 
auxilary liousino. enclosure and in another 90 
patii including said rotor, said stator and 
said channel, and said second bladino> 
extending mto said channel for return inS 
said gas to said cooler. 

7. A totally enclosed dynamoelectric 95 
macliine comprising a gas tight housing 
encJosino^ a stator and a rotor and (contain- * 
mg a ventilating gas, a fan mounted on 
said rotor and comprising a first bladino* 
and a second blading mounted on said 100 
lirst blading, said bladings being oppo- 
sitely directed to force said gas in opi^o- 
8it^ directions through said fan for cir- 
culatm<T said gas through said housing a 
cooler disposed at one end of said housino- 105 
^^^4 S^'^'^'^ directing said gas from one ot 
said bladings into both ends of said stator 
radially through said stator, axiallv 
clirougli gaid housing, through said second 
blading', tlirougli said cooler and tlirougL 110 
said tirst biadmg, wherebv said two blad- 
ings cooperate in circulating said gas in 
said machine. 

8. A machine according to claim 3 or 
/ , wlierem the stator and rotor are lib 
mounted in said housing toward one end 
tliereoi, the cooler is mounted in said 
lioiismcr at the other end thereof tlie fan 
IS mounted on said shaft between said 
cooler and said machine for causing said 120 
gas to circulate in a circuit through ^^aid 
niachme and said cooler, the first bladino- 
ot tile fan is adapted to move said ga'*^ 
troni said cooler to both the near and ?ar 
ends ot said stator and the second blading 121^ 
IS adapted to move ^ya« from said stator 
oaok to said cooler, and havino- bypass 
means around said stator foresaid o>as 
reachmo. said. far end of said stator from 
Said cooler, j^^^ 
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9. A machine according to claim 4, 
wkerein tte fan is mounted on said shaft 
between said machine and said exciter, 
the first blading on the fan is adapted to 

5 move said gas in one direction through 
said fan and in two circuits within said 
housing, a first said circuit including 
said exciter and a second said circuit 
including said machine, and the second 

10 blading is adapted to move said gas in the 
opposite direction through gaid an f 9r 
aiding said first blading for moving said 
gas in said second circuit. 

10. A machine according to claim 5, 
16 having a removable gas tight cover on 

said auxiliary housing for access to said 
current collecting means and to said 
exciter armature and commutator which 
may be inserted or removed through said 
20 cover. 

11. A machine according to claim 5 or 
^ 10, wherein said fan comprises a web 

^ defining a portion of said auxiliary hous- 
ing. 

25 12, A machine according to claim 5 
w:herein said main housing includes a wall 
having an edge defining an aperture, said 
auxiliary housing joins said main 
housing along said edge of said 
30 aperture and having means i^Q-cluding 
nested cylindrical surfaces coaxial with 
said shaft defining an annular entrance 
port in said auxniary housing for the 
passage of said ventilating g^as between 

35 said main housing and said auxiliary 
housing. 

13. A machine according to claim 12 
wherein said nested cylindrical surfaces 
also define an annular exit port in said 

40 auxiliary housing and said fan is adapted 
to cause said ventilating gas to circulate 
in said main housing and to flow from said 
main housing in a path through said 
entrance port, said auxiliary housing, and 
45 said exit i^ort back to said main housing. 

14. A machine according to claim 12, 
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having seal means including an inflatable 
annular diaphragm coaxial with said 
shaft disposed in said port, said dia- 
phragm upon being deflated being oper- 
able to open said port when said machine 
is to be operated and upon being inflated 
being operable to close said port to pre- 
vent the passage of ventilating gas from 
said main housing to said auxiliary hous- 
ing when said machine is not being 
operated. 

15. A machine according to claim 13, 
having seal means comprising inflatable 
annular tubular diaphragms disposed in 60 
said ports and secured radially of said 
auxiliary housing, said seal means oper- 
able to open said auxiliary housing* to 
said main housing when said machine is 
to be operated, and said seal means oper- 
able to close said auxiliary housing to 
said main housing when said maciiine is 
not to be operated, whereby a gas tight 
cover for the auxiliary housing may be 
removed for access to said auxiliary hous- 
ing independently of said main housing. 

16. A machine according to claim 12, 
wherein said raeans having nested 
cylindrical surfaces coaxial with said 
shaft comprises a cylindrical surface of 
said fan and a cylindrical surface of said 
auxiliary housing defining said entrance 
port. 

17. A totally enclosed dynamoelectric 
machine coiLstructed and adapted to oper- 
ate substantially as herein described with 
reference to Figures 1 to 4 of the accom- 
panying drawings. 

For ALLIS-CHALMERS 
MANUFACTURING COMPANY: 
Stevens, Langner, Parry & Rollinson, 
Chartered Patent Agents, 
5/9, Quality Court, Chancery Lane, 

London, W.C.2, and at 
120, East 41st Street JSfew York, 17, 
New York, U.S.A. 
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